i ANEVEAL ATTENDANCE AT TRAP SETES |

Animal attendance at coyote trap sites
in Texas

Joha A, Shivik and Kenneth 5. Graver

Abstract There is a need to dovelop altermative seleclive caplure syslems lor coyotes (Canfs latrans)
and 1o generale information on the quantity and identity of species that visit locations
whoere covote traps are set. We used 24-hour video surveillance equipment 10 moniter
coyole rap locations. We ohserved 564 visits by 20 verebrate specices during 2,822
hours of observation in 144 trap nights al 31 locations. Species other 1han coyotes were
=16 times as likely 1o enter the area of obscrvation fthe trap arcal, but did not enter The
arca immoediately proximal to the: trap (he trap site) as drequenlly as covoles. Current trap
and lure syslems may he more selective than published reports indicate becaose ol the
relativedy higher abundance and activity ol olher species in areas where coyole traps are
sel. Coyoles and noncoyole species visited at different times of day; in the future, dior-
nally inactivated capture systems could mechanically exchede st noncoyole specics

and further increase capluredevice seleclivity.
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Traps are commonh wicd o captune covoles
CCetrtds Fatrernsy Lor Jur, biological roscarch, and
deprodation and population management. Hecaose
of argumenis citing nonseleclivity and injury, the
1se of frothold traps and snares has been limited in
soine eas of the Uniled States (Cockrell 19949,
The #ssoc of trap wie is also an important ineerna-
tional wopic (United Sates ol America-Loropaan
Comnmnity 1997, Tnpernational Organization for
Standardization 19949),  Comdtuing mternational
iivterest in capturc-systems echnology {Anlelt ot
al. 19985 las promoled recent testing ol traditonal
(Ondderka or oal. 194910, Skinnoer and Todd 19450,
Phillips e1 al. 1992) padded (Linhart amd Dasch
152, Phillips and Mullis 106G, Phillips ot al. 19490),
and othrerwise modilied tmaps (Jlouben el al. 1993,
Lrrver 4 al. 18494, Hubert of al. 19973 and snancs
{(Phillips 1996, Shivik ev al. 20000

Typical measmres of map performancc inchide
clliciency, seleclivity, und Djury caowsed, especially
in relation to the mechandcal arteibures of the trap.
However, an wderstandings of Lthe bebaviors that
resule in capimore for cxctusion? of an amimal s

equally importanl ior the development of improwod
capinr devices. In chis soudy, wee guantified visita
tion by vereboie species 1a trap siles sct for coy-
otis, Wo wore concerncel with several guestions: 1)
whal woinalys are visiling covale 10ap-5itc AnCas vier
sus what animals arn: atracted to the actoal wwp
site, 23 when are they visiing, and %) how smch
timg ang they spemding therc?

Camers equipioent lus Been successfully vsed o
gathor vscfol daca on coyetes (Peterson and Thonss
1906 and mamy olher species (Kristan et al. 154K,
Stewart of al 1997, Delancy of al. 199, Tavis e ol
19965, and the wohinology is wselul Lot monirocing
ardinals that visit a trap site. Becane of the imidaons
of movementacivaled sull piciures or video {Ricc cf
al. 1995, Thompson of al, 19990, we used miniatore
cameres, infrrcd illumiinaton, and 24T video cas-
selle recorders 1o constantly monicor crap sioes.

Methods

We used 3 capture systems (Relisle®, Fdoward
Hedisle, Sainbe-Vieronigue:, Guoe_ | Canadsy; Collarum ¥,
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Green Mountain Ine., Landers, Wyoo; and one devel
oped by the United Siates Depadiment ol Agricul
nue, Wildlite  Services [USIA-WS]: Shivik et al.
20003, and commeen coyvole lures (Carmen's Canand
Call, Proyv's Choicc, T'rails Erd, and urine |M&M Fur
{ompany, Bridgewaer, 5000 as well as scats fennd
o11 S1lE) AL COTOotG trap sifcs on privace land in Webb
Lounty, Texas. The allribules of each eapping sys-
lem (selectivity, officionoy, injney clata) wore pre-
sented in dewil in a previous publicaton {Shivik ct
al. 2000, although the sites vsed in this study weene
established with video monitoring equipment and
were 1ol the same sitcs useed previously); honoe, we
have limited this paper Lo analyses of evens al iap
siles rather than a snxhy of capture systems faer se.
During February-March 1999, we  eswablished
traplines along unimproved ranch roads and
choecked traps in e moming.  Feld condilions
wetre Lthose of A orpical southorn 'Toxas ranclh, with
cartle ranging over unimproved noads and [Gelds
conlaining south-Texas plains wegoetarion (espocial-
by Prosofais gplandabose and Ofmendio spp. Taylor el
al. 1597,

W wsed miniaare video camenss amyed willl
infrared diodes for night-time illomination (Super-
circuits, Leander Tex. V54, We mounted weaher-
prool camerda housings on tripads approximaccly
{8 m from the trap sile (e, on 4o opposile side
ol e road lom whore 2 trap was locarcdy ancd
concealed them in vegetation.  Video recording
ecguipment (Sony SYTDL224 24 hr 12V VOR) and
barterics (2 deep-cyele 6V alleries wired in series)
that supplied power for the system were haused in
a wocatherproof container al a remole location,
approximately 28 m larther away from frap sices,
anil were connecoed to the camen unils with coax-
ial cable. We used 4 remols ecorder (o minimize
iman visitation oy trap sites, which probably had
oo more eflect than that of teap checks by a apper
in a nenresearch sitnacion. We recharged baieries
every 3 duys aud changed tapes daily.,

Marm colleoted inchiled intrusions inwo the ap
arcd (e, wilhin Qw Geld ol view of the camera, an
approximarcly 4m-diameer area around the trap),
intrusions into e map site (e, one body-length
from the teapd, time of intrsion, and identity of the
species visitng., IDan anioa] spoang 2 wip, only
ohscrvations up fo rhe e of trap actvation were
included in the soabyses. When lege groups ol A
single spocics ontered the frame of observation
fe.ge., Cows, Passerines), we wealed e prouap as a
single spocics undt (e herd or flock) for anatyses.
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For animal visitation analyscs. the sample unit
was the: trap location, awnd estimabes of visilation lor
cach site were based on the number of visies by
cach spocics during all davs of olvervation at each
location. Thal is, means and standart crrors of visi
tation ranes were: based on the number of visils by
anirads W ewch tmap location rather than on the
absolute number of visits by wll animuls on all
nights. We used video dala to CStimane anca e
{mumber of arca intrusions by species/bic of obser-
vation). site nue (number of sife intmsions by
spocicsfhe of obscrvadon), amd rrl:uivr selectivity
{sile visil mlefared visil falc, given that the specics
intrmded inte the area)d. Similarly we estimaed de
area Llime male Cuncunl of umce animals spent in the
arcafhr of obscreaticon), site lime  seleclivily
¢umount ol e admals spent at the rrap sitc/hr of
abscrvation), and rclative time ke sile Ume
ralcsanen ime mle, given thal the spocics tntmadlod
inta the arca). Rolative number of visits amd lime
SpUnl in Lrap arcas versus teap sites indicated actrac-
livcness of trap sites relative to the polentiad oo
cncountering sies by each specics,  Bocause of
intrcquency of visitation on an hourly scale, mles
were scaled per 1000 Iwurs of obscrvation.

W rcoondod Ame of visits by all spectes wo idetr
tify lwempordd trends in visitation o wap sitcs. For
temporal visitation analyses, the sample unil was
the individual visit by an animal, Based on all hours
of obscreation at all sincs. That is, the Ume of each
visit by cach unimal was recorded and vsed o
exatmine tcraporal trends in visicition 14 Lngr siles.
For anabysis, we compared lemporal visiration par-
Lerns Borwonn covnes and noncoyots species.

Results

We analyzed 2822 hours of video observations
froom 144 tapes 1 ape = 1 wap nigll) set al 31 trap
localions. We obscrved visitation bo the crap aoea by
149 vertehrate specics during 564 individual visits
{140 visitsArap location, Table 1) Specics thal we
nbserved in the recondings were wooadillos (Odasy-
friy popemetnclus), boboats  (fiwx rafas),
Caracaras (Ceracars cherfieay). domeslic Covws,
covoles, Crows (Corens spp.), whitcrailed deer
(Ddocodlens virginianus), domestic dogs, doves
(Columbidac), javelina (Pecard tijacu), jackrabbils
(Lepes califrnicusy, mice (Muridae), smnall bisds
(Pusserines), guuil {(Cetlipepla squutmaia), rabhbics
(vleflapus spp.), raccoons (Procyur fofor), road
runners (Geacaciyx californianusy. a rattlesnake
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Table 1. Animal visilalion 1o cowole lrap sites based on 2,822 hrs of 74 br observation of 31 wap sites, Febmany—barch 19 in

Wishits County, lexas.

Relulive Rulesl v
Specics Visils Arcarale?  SE  Site rae®  SE Areadimer  SF  Sitetimet!  SE visits" hl3 timel  SF
Armadilln 1 LES [k LEI R ] 51 [1XH| nor =i 1 5
Bobcat 7 0.5 [t nnn R [LXEY .ot (in (.6 1 T
Caracara I Q.56 36 0.0 01 0m HXF ] (
Cuy 14 2318 769 2.81 |.56 1.21 (.57 A6 1.k [ N N LH (LTE [1GM
Cuyole ] 5 7 479 16l o1 004 008 0.03 000 (h1D (1 0 N
Crina 4 H14 100 162 05/ 167 .04 a0l 0.0+ 050 0N 007 0
(FIEE 7 T4 48 RELL 1.6 1.49 1R niz 00z N.H 033 .25 ole 008
1 Jewge 2 1.27% [11H} 164 Ub4 [JXER] M.0kY 0. 1.1 0.50 .20 025 023
1 Jiwee 1 .30 LN H LERR] () (L2 fn wAn 0.00
Flock: 15 HAE 11.a7 EACE AL 11.H1 N1 136 .24, 44 1 e LTl
Herd 8 21.52 567 1531 847 1.4y 634 03 0.1 LLNE fhE2 hi4 014
Jawelina 7 5.67 249 06l 035 a2 003 001 <0 N3G s 21 I
Jackrabibi 4 456 NI} .00 ol0 006 0.00 000 a0
LTI 4 514 164 014 015 013 008 000 0.4l LEHY a.00
Passcerne: 4 o2, TES 120N} LEEC R PR e 4.23 1.32 0.00 0.00 .00
Ouail L] 406 210 o am 11 RA ) | LLEVR} <0471 0.00
Kahbir 13 14.4100 4.7 RRi 1.7 1473 (.4ch L6 0.1% LLIFR (TN [¥] [
Raccoon 4 329 .80 RN 1.20 iy (LM 2 [.(h 1L76 L1 ILE (R
Roadrurner |3 9.9 3.06 213 108 2,15 [0UIH n.{? 161 6 k12 1% (LIFY
Ralllesmake 1 058 053 038 058 ood 0 0.04 0.4 I I
Skunk 3 048 ¢33 a8 03} ool <00 <040l I 075 (kXS

A turnbeer of wisits by the: spezics 0o the arca prosimal s e sile per 1,000 hes ol alservalion, based on a sample of 31 rap

sites,

b Number of visits by the species 1o the trap site iwithin | body length of the tapd per 1,001 hrs of ehsensation, based on 2 same

prles 430 b Lrap siles.

o Amwank f Himes thesy spaenk by thes speeies v the ansa prosdral o3 rap sile per 1,000 s ol chservation, based on a sample

af 31 trap sites,

4 Amaunt of lime thrsk spent by the specics 3l the location of o trap site within | body length of mapt per 1,000 hrs of otser-

vatioon, braneal e a sarnple of 57 traposites

B Hitre ratevarcd rane foae, thee proportion of animmals entenng the area thal coler e Irzp silke b
I tites tinnesfarea fimes (Le., the propestion of times snimals enkering the: anca thit spend fime sl he tap sile o

(Crotefus spp), and skunks CdepBisds spp.y. Some
spocics, sweh as spiders (Arachnicda), woere also
observed, Dol we liniled our analyses Lo identili-
able: vertchrate spuccics.

It aprpeared thal inore noncoyole species bud the
opportunity g be drawn into coyote tray sites than
did coyoles because there were =16 Uines ay oy
nonoeynte visits o the arca snrconnding indivicual
Loy sites that visils by coyoles (=132 visits by
other specics and =2 visits by coyotcs 1o cach
location). Hoewever, relative 1o the amount of visi-
tarion by all spocics, rrap Sies Wone mons Atractive
W coyoles Decause coyoles investigated tmp siles
in M of their arca intrasions, whercas other
species were much less likely to investigale siles
(‘lakle 1). Simdady, covares spent ncarly as nch

visilsll.
visils]l.

fime investigating trap sites as they spoent in the
genend arca, whereas other species showed muach:
less interest in trap sices {Laklc 1),

Temporal analyses of visils Lo wap siles by coy-
ales and noncovole specics indicarcd ahselure
number of visits to trap loecations (using e visil as
the sample unily was 364, with 20 of thosc visirs hy
coyobes. There wis a elear lempornad partitioniong of
visitation 1o trap locations {Figurc 1) Forry-five
poercent of conote intrusions ocowrned  befween
0400 and 0600 Cenieal Standand Tume (Approainian:
sunrise 07, sunsct 1900 vwry few noncoyole
species visiled during 1his lime frame, Noocoyor:
visits peakod hooercen OB and 1200, with B1% ol
inrusions occurring bhetween 9600 and 1300 when
o Coyores wiene obseraed (Figore 1)
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Feprer 1. Murnbaer of vsisations o trap lecations by cogete ancd
roncoyote species by hour of day, Data were collected from
2,852 hewars of elreervalivn oom 1443 Lrap mighils al B irap lesca-
tinns in Wiebb Connne Texas, during, Febmarg--hdarch 390799,
when sunnise occurned al approsimalely 0700 and sunsel al
appresimaicly Tk

Discussion

Phillips arkd Gruver {199G), by searching rap
gites for rracks and sign, reported thar 824 nonear-
gl and 902 coyoley visited ap sices, and nearly all
noncoyvores wore cxcloded using  pan-rension
devices. Tn our siudy, however, the video eyuip-
ment vsed allowed us o detect 3 wider varicoy of
species and o determune when they had visited the
arca prowimal #2 the trap locacion 3s wcll as the
trap site. Our eyuipmenl was sensilive enough Lo
rocord incsions by passcring bitds, ratlcsnakes.
and spiders, and provided dita ihat were muoch
mowre procisc and comprchonsive than thosc
reported previously, Furnthermore, the camera was
small and conccaled, and the recording, sysicm was
=26 m friom the trap sie and did not click, whic, or
Mlash (as sillframe mosvement-activaled sysiems
diry. Wee belicve che cameras bad minimal influence
an the behavior ol coyates or olther species.

For covobes, capture device selectivity s wsoally
thoeght of as number of covoles caplured relative
ter ramber of captored noncoyote specics {Linhart
il Linzscombe 19873 We termed tnis salsuce as

3 Al A dAHGS! B A e R S e ey

overall scloctiviey,  Howsevorn, overall seloctivity can
he divided into severd biogeogmphical and biome-
chanical componcnrs.  Ringeographical compee
nents inclode: location seleclivily (uonber of coy-
otcs i the trapping armca relatee o npumber of
noncoyole species in the wapping aeea, which is
tclatcd w0 the melative abindance and activiey of
cach speciey in the habilal where laps ace set), and
site sclectivity (oelative degree of attraction £ the
trap sysiem by coyole and noncoyole Species given
that a spocics has acoess to the trap site, which is a
measure of the alrctiveness, or repellency, of 1he
trap and hure systemy. Biomechanical compoenents
ol species selectivily for lmp systems include e
tollowing: activation schectivity (exelusion of a
species from Wrigeering devices on oocasions when
othor spocics wonld  feg., due to pantension
devices|, Linhart e al. 1981, Turkowski el al. 1984,
Phillips and Gruvcr 1184, initial caprore selectivity
{the relative number of individuads of coyate atd
RONCOYors spocics thar activate a rostraint system
amd are esimmined by i, and escapxe selectivily (Lhe
relative mambcr of animals hoeld or released sfter
imitially being restained by the system (e, by
using brcalcrway snarcs]. Phillips cral. 19900, Shiv-
ik et ul. (2000 discussed the overall amd mechani-
cal seloctvity of the Bolisle, USTIA-YES, and £ol-
laram restrint systems (A0 lor the Belisle, 70% {or
the UTSDA-WS systcm, and TUPE for the: Collamam),
hut they did noc detail the bhiogeographical cotogu-
nents of rap selectivity we identificd in chis study.
All componcats of seleclivily are  imporiant
because a (thorough understanding of cach will
assist with the development of more selective aud
elficient caplure systems for individual spocics.
Wi conebude chat common lures (e, urine, sl
and commercial feiid call lanesy and rrap sysoems
(i.c., buricd footholding devices) for coyoles are
very seleclive for coyotes becausc, although non-
coyote specics were 16 Llimes more likely Lo
COCOLET 4 wAp area than covotcs, they wore nsr
ally not ateractil to che trap sile. Thus, because of
site selectivily, 4 caplure system in Webb County,
Texas that catches fower chan 16 Limes as many
noncoyole species as covoles exlibits significant
sclectivity covward the caprone of covoles.  Sile
selectivily is probably due mostly Lo canid-specific
lares, and wi: hope our data coltection mechods will
be wed in the development of sclective-Capmie
systoms {ospocially in arcas where other canids,
such s wolves [Candy fupus] are presend), includ-
g the dovclopmoent of acw hures (Kimball 1 al.
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2001 that are sumclive only o coyotes or the
desired spocics of capture.

The tempordd aclivily of covores and other
spECcies SUgpcsts IMprrements in caplure-sysuemn
technolopgy e may further improve seloctivity,
For covolcs, W suggest that fulore devices be
dlewveloped that are aclive only during the cvenings
and eady mornings, whoen coyowe visitation is greal-
st and visitation by other specics is Iowest. Suoch a
Uine-sensitve device is possibic, given readily avail-
able clectronics and  limers, and would help to
cxchide many potcndal nonoevote capiares while
nnt necessarily decreasing the efficicney of coyote
caplure. [owever, scasonal chamges in noncoyole
anil covore activity (Shivik el al. L9977 ocour and
should be andorstond for the proper wse ol tinme-
activated caplure sysleins,
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